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[«*8i] rn'itx.mz&tt&niwMfrbx.m'jv?- 

Scg^S-C^oT, 

< t b-ztr&x&i:. 

titK&S&iD&IBtftK&b'r* TtJfEEfcKSfrF^co^&s: 
JSfcfQfll $*.**»«#*** M&tt*SA*tf-*«r 

lffiESfcH&KSA 

acg^®o . 

[1**3 2] W*mett®*»5fcR**T*oT» 

frfEtf*fl5ASASBfix #rfEg-i&ffltfx*x »E*lf- 

tx fflfSkT-^^F4lc^V'T 
HfIB^-^SESl-iaiD$tv* tf— ?SBSE4 t, cofOOcE 
*-?firESfcJt»fcSA1-*x &R&KSE. 

11 ** 33 ] 

miie^-^ ift* ti X mffE#i&ffl Sr «fE^ - * SEs A* 
ttEEtt Cl&E0fc*»KSA L A»*K fc mriEBfcgSf ** 
aj»L*v»*o|IH^WR»*tTv»*, EttttKSao 
[fS3fc®4] ii^2 t^ii3iE«o^3i4efcSsiet? 
&oT, 

«rE'<-^*a:tt-3ejiKiit»siv*x 
[flt*3 5] **3 2 4A»i3Ett©*mac**ire 

aboTx 

ltflE^-x^*t±Dj^lc©JffilSn*x iftaSSio 
[1**36] i^cil Av>L 5(OV'-fii7H::iEt4cD$; 
MlMticr, 

frE5fe*»fix t»EiS»»rtK*AS#t*i»Ea®*«- 
ilmf&lr&tztxnlNf&Ut. t(lfEEfcKfit^?rfflv^TmiIE 
timzfitz&.is.m.Pt*&LV.'?z>z.t\zZ'2x?!L’g.ifz.* 
tMrEafcJt^^©— *-ftft*Srfi* 
1-£A*co-®Hbl£3Rfi&SBfcx ^^-L-CiJ^x- 
TttFSEIf-zSffitfxlix BtrlESDf&gB t , mrfEEfcKSB t x mllE 
— K'fb&gfia *® t x -bn'pK < t &v>-fii.rt'f::S 
^EfcK^So 

111*3 7] *V'L6WV'-fn*'lwE«OiR 

IWEEERlSttx HffSEEfcgflrt f* JRffl S *iA*M*K i o 
ZtUZ £ oT«fIEMSt ?rJn^-t-&x 

Stfo 

[1**38] 1**3 1 *V'L 7<7)V>-ftL^twfEm<75^ 

Mfgit^otx 

j^^-EfcK^go 

[W*39] w*3i %\''L8wir*ifrizizm.<oM 

MfSIt-iot, 

ltrfE#iaffl*'^timrIEE4;S®^0**^S--g-tfx $&H-3c!R 

gto 

MMtai o] »*3 i *v»l 9 <o^-f tifriiZtzmto 

ttrie if * H AS ASB fix B U mt tf - * 
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EHfcOttOSLoaESr-jecffiioi: £ tfc, flfE* 
i&*3 if* <o#&B# M S A 1 OS A* Sr # * - * E K 

*jb3-£*x ^EfeK^go 

[1**3 1 1 ] 1**3 1 4rv> L 9 OV'Tit75'fCfEm<0 

«fl-3fcKlt«-c*o-r, 

ItrlEiFxF^ASAgBfix frEtf-^»iMt-is»t*^E# 
SB *'X OSAf© k?- * S £ 15 f?— JeUffco 

tiifclCx li&SEtf-:J'»!FflcoftS£^fbS-£*x &fl-efc 
g^«o 

M**3i 2 ] ^b****^**#**^**’; ? 

f- A $=** if* * ^fi£"T * A * <0 &«SI<Of6lJt» J5& T* * o 

Tx 

mJlEBfcK^o®^B#fci3V'Tx mJlEScKtfrtt-O^R 
JBKSpJffl ZtiZg-i&m if* £x F«* Aft ASA* tT- A * 

f^-r e - * e m t mrSE e ■ - 9 m w&n-n& *■ - 9 #§ h t 
?rftiFIASA7^-A:SoT, flfEftKSKSA 
tiik Sr«F«fc 
[H93<f>iMBiABi9§] 

[ 0001 ] 

|ESO*t4a«»lM *fSi£tix j*ft** **trtt 

g CO f; P -t o 

[0 0 0 2] 

ScSSitii, *3*jR3fcKR*B^»«-* 
'fbRt&i^oa^O-fb^RlBSrWB Lt, EfcglFx^l-75'^ 
TkSt'J vl-i£B&if**QL&-fz>o i<oi 0 ^-fb^RtE- 
fix EfcK^gc^F^gBf-fR^^iLf'M^f-ic-CiSjl^iL 
*0 ^ Ax a«o3k**«cttx awftiftatifc 

»coiral^gB* J Sft <b iLTiJ >) x - cOSD^rSBf-iJ v»T t. x 

[ 0003 ] iwioCx ftK^gr-fi^-acoRiL.^'lE 

RlDS-iEjS-r* AAf-lix 

SJS fc 4 -c tt j« i #?a $ •* * ***** * o UA**oT, 
Wx.li'Efc®^g<0^®B#(cfi. ^gcOrtSBS-a^JASJS 
i-C±#£-££B#Pifl (®a^Fa^) ^x 
**»4 LV'o 

[0 0 0 4] 3k**g«)««^W0«»0A*0«*4: 
Lt, 1 1 - 8 6 8 9 3-f§-c&$&K!E«$tt 

A t <0***0 fbitTV'^o ico^g-Cf i, -?-(Oe®B#-^i§ 
ifisaEtt^A-cafcKttESraEflSK 

iraStUTV'^o 
[0 0 0 5] 

[»E**»*LJ: 0 t-T-SlSM] Lrt'Lx 1^1/:^* 
osw-etix «aa*3yA-ca«tt^3fc*»#l41niEU 
tv'jcofx atK««lOiaK**»W»Ka«lU-CL4^ 
»Iitt#*oAo wCOi 0 AFp^Mfix EfcK®^f-K^ 

-fx 'tecOflt^-^fii^J'AA-COgBS-cO^zaB^f^tew 0 -7 * 

M«r*-»Ao 

[0 0 0 6] ^^fix ±aL*tt*OMiiftt4 
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Cfc 3 flfc <>«>■?*»>. 

w i ©f § i 

ttlttttSc 
[0 0 0 7] 

[sm£S¥&-f£*46 <*¥•#£ 43 • 2&S] ± 

+ */;ae)0*m3fcK*£*-C*<»r» ScK®***^'* < £ 
fc^-trefcK^t, UEi!k*»0*««FK*v»T, mffEEfc 
K»rt^©»ERJ8»::«ffl3fL*#fflfl!*r**, IW&tt io 

^sai tf- 9 & m-t e - 9 m m t uib n- *mn&n 
<r>n e ■ - 9 m n t zm-r * p a iA& a> < * - > k & o x . 

«rIBe5:*Sl-SA-t-5>**^K^SASI5t. tiiiit 

[0 0 0 8] &K»K#affl3tr**l«fcWC«A-*-* 
t. sH8:Ajii!M<ow^a*o*&— fbi*ei*o «ox. 

»=*»>. «0f»*il«kS:l»Jhi‘*it*»TTE'C 

4b&<> 

[0 0 0 9] *33. ttfg£*-^P4^SAa5l±. mrfEU-Sffl 20 
2f**. frE^tT-^»iraiwiJ»t*^-AS£Si:, fufE 
tf-*^P4^*V'XMIB^-^5fL»1wit»D$3t-& fcT-* 

sertit. o«o«*-ciME3t®s»:aAi-*i^ »=u 

TUV'o 

[0 0 10] ico^xii. #fcf-?»3WK4sv'X8£fi 

1c33lt-&SAs:<O^Sb^J'$v'(0-e. 4 

[0 0 1 1] H(Fffi^— AcitMti. *H!ff£ 

^-^**/f*t»«»Kl(rE3fc*»KSALfc»-d-K:fc 30 

trE3fc«S^a^U*v-*i<o®H RUBIES snxv2* A y ~ 
1CLX& iv'„ 

[0 0 12] £<£>J£ffiX*14. -^-A»ESO#iafli^fA* 
a«ttKi*KSC!fcALX***»*«ES4t*£i:i* 
iv>©t\ EfcStsOiii&fcA t)m$kiz&5±i-zz turns 

mr-$>z>o 

[00 1 3 ] mllE-^ — ASL414— 3x-5> 4 ■? 
fcWELXfc 4 < . **v>14. *r*fc*»PLTfc ±V> 0 
[0 0 14] ilijfEa:®§*t4. aum, mlfE5S:*tlF t 3lc* 

«e 40 

tt*tt«*«v»xEEiO&$fifcaK®»*ttKi-*£ 
fcU4oX3fc*3!r**£j®i-*3fcJf»fc, ItlEScS#* 

itltV'So £<D£§. mrfE^-Sffl*'^.l±. MIESD^ 
»£. mrfE&KSBt. EE-BMtJSHRftEEtx <0 7^ 
<*4>* < £ tii if* X&&Z. btf# 

i LA 

[0 0 15] Ztibmmfrlt, l««B#1-43V>x. 
ESC®®***** * 4 

oXS-SS*.*,, t&oX, itUbOSMfrKftAStf.*# so 



4 

ztibou 

[0 0 1 6] iKrSEft&aCli. *rE3fc®#rtK«UflS*i 
fcSMtK4oXflEiiS*i., £*u=4oX|&E««E*in«k 

Lv^o 

[ooi 7] ttEii. #aNPu»ww*a«i**^t^i- 

V'M|6]**£*o &oX. ®«1l4oX^it?4t.&§6&R 

*&CH4--r**a^3!r^S'W4cWK»A-f#tlf. 

RWW*a*fc«rl»it1-*£ fci»^TE-C**. 

[0 0 18] tfrfE#iSffl *'* £ LX14. 

•c***#^, EEatK***©#**^#^****., 

Sit. A 3 KLX *> iV'. 

[0 0 19] HirEtf*IW*:«A»l4, WElf-^WHi 
WE^-*EM£©tt9*L©jaJW*--£C«oi: £ 
& K. mrlE#Sffl *'7. OJMWIWiiSfc 0 <D&A i*& t? 
-?«lil«i:»kSt4 i ^ c u t iv>, 

[0 0 2 0] 4><5v»l4. mffEA* AP«5A.&AS$I4. mrlEf 

- ? misnz& tfzmum-i&m a* osaio e- ? asfl- 

<0iSS£*15 (?-^C«ottUA |fHEb'-^^Pfl<7)ft 
$ Sr^-ftS-tf-S A -5 1C LX 4 V'o 
[0 0 2 1 ] *43. *E9I»4. 

£^figX*2> *). Will Etta^SMUJilT-tOW# 

* it <b t fc »4*1»«>*M6 * lit ifcftoave 

D/5A, > t? jl— ^ to ^7 A SrfEfi 

L*SE§4UKf£. 

i£f*i t-AS-fk ^cDfmx-HSI-r*! 

t tJ ? X § * o 
[0 0 2 2] 

I$£930!afia>®SI] ^Al-x 
miz&’3\,’>X)2kT<r>181f-C8iW-+&o 
a. «mn«i (>^y-;wa:K) : 
b . m 2 : 

C. ^3 ~^6*Jfe0lJ : 

d. ^7*js^ij c®) : 

e . : 

[ 0023 ] a. gsimtew (* ? ;-*&%) : m i 

(±. llffiWELXWlftliv^f A<7)* 

gS;*^1-^^lix*$>^o ioifttlt^tA2 0 0 

14. > ^ y l o t. tK*It 

at4ii>^2 0t, EfeHSJ&^A 

if 7. ( ra:®**y.J *^g£-t-bEfc®Sf 3 0 

t . Mlife4 0t. nvhn-950t : Sr'6ix.XV' 
*o 55:KS3 0 14. E6:KJ!r.^ : S-^h-r*^.'ftSB3 2 A. 
A<tSB3 2 lz&£Qt&-tZ>MmM3 4 A. Eic®Mj«*iR 
ifflL3iefcKE3 6 i. 

4fcJ6oa«?E'fkSrlT^S«»^«3 8 t. 4:tLtv> 
*o *43. 3 2 ASn^a53 4 t Sr£-fcHtX 

g| 5 J irDf^C: tb $>2 >o 

[0 0 2 4] >710 CtiffEfl-iKEE 1 0 2 
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0 . TtC 9'~s9 2 0 1 0 8 if 

0 2l±2^<DfrmtiL SS 
1 0 4, 1 0 6 |:MLTV»4o % 1 <D5J-ll£»£g& 1 0 4 
14, 7 Ktt#&Kl 0 8 t-g-»£LT43*), ^SEfWffiKl 1 
0»4^Ufc35 3 2 K*«3ivCV»*o -*, ft 2 
g& 1 0 6 14, *[]&§& 3 4 C»«S#LTV »* 0 «•«*» 1 

0 4, 1 0 6 ICIi^y'7'5 2, 5 4 tf* ti-?tUSttf h tL 

Xid*), i tz, 10 8i:t#>75 6 own h 

fttV'-So 

[0 0 2 5] >*y-;kt*14, tfV-75 2, 5 6 t- -t w 
£4U tg^-$ix^:t>c^t‘^,'fkSIS3 2 
UgAZti&o ■KOj&'g-^g:, JiJ.T'Cli rEfcSH^J t 
Df^o 5fcSlI$H4$tffc8&3 2 
(> * y - ;H£^45 4 tf***) ttt*), efcKSE 3 6 tc 
t*jjg£jx* 0 ( fefcKM^^J 

fcDf^) 14, ESc®353 6 iSlR®Hfc353 

#L*. &K35 3 6 tl«a3 8K*»t**fc9fcR*Sfc 
ov't I4f£5i3-f *» 

[0 0 2 6 ] ScRtl3 0 t*±l?tutM^HRG 20 
it, 1 1 2*^LT^mitfe4 ortwa*** 

^M4 2i:*A?ii4c £*, «S»*}fe4 0 rt«3S 
5v,i§8&4 4 1C14, 17-#'/^ 4 6Ciot^AR4 
r«x7“#'/7'4 6tLTIl, fix 
If/nTgrflJffi-t** OF^-C 

(4, R GrtWxKSt, $^AR4 OrtWif 

£ <**£*, $= 

H R G Zti&o 

[0 0 2 7] ^«?fe4 0 * 6 ©***»#* Oftffitt 1 

1 4 14, EfcRff 3 0<75linf&§6 3 4 KlK£*xTV'*o *D& 30 

35 3 4 14, **^#* + ©*****3-*^' * 

CH 3 OH + H 2 O — 

C02+3H2-4 

[0 0 3 1] * 9 J — ;w<OTM£^3fcK&E&Ofi£i&i: i-T 

* c £$V&$£SB 6 6 1c4oTEfc:«35 3 6 IC^AR 3 6 * 
CH 3 OH+ (1/2) O 2 — 

C O 2 + 2 H 2 + 1 

[0 0 3 3] _tSE ( 1 ) *0*3lS»3fc*Ri&ttR»By& 

(2) & 40 
oT, 3cKfj3 0 OgSaeNfi:ii, ]Sa#5r®S*it:?P 
T-fr:b-£** t 1C X or, EfcRSB 3 6 g-jg-SO^Mtei&K 
CliNMfi-** td 4 nrt|-C**o =&ri3, EfeKSB 3 6 
£4i-*£SlAR3 6 14, ifEOSB^SHbRI&ICflJffi ?4l ★ 
CH 3 OH — CO+2H2-90. 

CO + H 2 O — CO 2 +H 2+4 0. 

[0 0 3 6] Ld'L, (3) £©K*S-efc&Lfc— BMfc 

8zm<D-Uit, 4BfcK 

35 3 6^51^^:35 3 8 K'By&StL*.. 51#? 

®Hb£B3 8T*I4, 8frb&1&Ztitz£:%A 5( 
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%itU3 2 Cttl&LTV'*,, JD&SB3 4 t L.T14, 

a?,*?* ? ; -)v<DBMB.m*i&m’rz>giS.*?, 

(4, ^y-7WSr«S«$-e- 

*g§grfM1"&* trfr&Zo ^fbSB3 2-C14, SD^ 
353 4 ^'t>#xic>4L3tittwJ:oTES:®i^,fl-36 f ^'fkS4L 
*0 mmfttfAOBiftK t&t&nimfki> t ^s.-t 2 > )§,'£ 
iza, **v/5 4 ijrLr&MM-c&Z* fs-frim 
&M3 4 lzm%2tlZ 0 1)0^353 4 1C14, £*1-, 
tt*S356 4 Icio-CJn^ffl^AR 3 4^«^$tLTV» 
*0 £$VKS&35 6 4 14, i7-*V76 4at, E*tt 
6 4 b t, mH)#6 4 c i gr^LTV'*o *43, Ztit 
l^«t*£^tt*&gB6 6, 6 8*'*, Efeg§&3 6<D±ffiMV 
m^-m3 6 a t, 3tlR®Hb35 3 8 3 8 

a tiz£%.£*n.-etimmLr\,>Zo 
[0 0 2 8] EfcKSB 3 6 C1I4, EScKM^^iaSgriBH^-t 
**46<*i&Jg-b V 4 )- 9 2 ;4*f3:1t<b*xTV'* 0 2*, ESt® 
f? 3 0 tlftf!4 0 tOHO^^atKl 1 2 K 
14, yf94t — >•* 9 6 t 

3) T ^1tG4LTV'* 0 nvbn-75 014, *4tG<0-feV 
■ 9 - 92 , 9 4, 9 6 g-^-tf1*S5:o-t> 4 )--eiBiJS^4L*ig!l 
lTfflv>t, MIIvAfA2 0 0 

comm zmfti-Zo %&, mint, 3 / 0-550 

(4, n^<041l:±, -35<7?«ffi56p a p 
^roS^<OAy6 s ffi7il'4LT43 , 'ffe<D«J$gBn°'''<0}g$ct4 
|g|^56 4: tB&$iT-rv'*o 

[0 0 2 9] E4;K§I3 0rt®#ttK*v»TW?IS*L-CV» 
*±*-fk^Rr&i4, mT<75iit)-c*-&o ES:K35 3 6-e 
(4, it LTTfEWi -9 ^ ;wotK^^ES:SRI& 

[0 0 3 0] 

9. 5 (kj/mol) ••• (1) 

*^SA$tL*t, Efcg35 3 6rtKl3V»rmT»-JiFi-a» 
[0 0 3 2] 

8 9 (kj/mol) ••• ( 2 ) 

★*oT*, jsiTT*t4*4tg’ t^ 0 

[0 0 3 4] *43, ±SE (1) 4, 

W)x.(fTSEW2 0<ORr&<0^^:-C**i:#x*-l 

^ * o 

[0 0 3 5] 

0 (kj/mol) - (3) 

5 (kj/mol) - (4) 

R 3 8 4»<0&f££fflv»TJ2lTOS^gHbRl££f&£S 

-fr, 

[0 0 3 7] 
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CO+ (1/2) 02 — C02+ 2 

[0 0 3 8 ] LTHt, 

t#-e&z> 0 3 8*a 

iLfc^ll, **•; Ltift 

mrtfe 4 OfcflWfrSit*. IKatns 8U*v»T-SMfc 
■SK5?«K£®«£^*aE&t± &<*nfc*iTv»*J:d 

«»*ffll4 0 <Djem*£ 1 ST£±-CLf 
^*»^T**o &±\ *«BMb»3 8Ktt»§*t*£*i 10 
AR38J, J61TTJ4 fcBfJJo 

[0 0 3 9] ±»LfcJ:3K» iC0®:Ktl3 0 U*»t* 
5fc«SB3 6 £8ftBMb«B3 8 <0M :&»::*»* 
&Rfc-C3j£$*l&o ZZX'. StRSB 3 6 trojlltm 

aftBMb«3 8 

TOtoSftotf** rs&ec»tf*J jfciifi: r&« 
tf'Aj 

[0 0 4 0 ] ID 2 (lx 3 > h 0-9 5 0 Cl otHffS 
±£&®fS3 0©««M»©a*tfc;iSi-7n--'f-*- h 

-e&&o efcgtf 3 ow*§s&b#-*\ jgflbttcaftaafrfr 20 
# KU\ £©7n-K«oT««WI» 

^ff £>ti&o 

[004 1] 7t‘; 7S1 T*(i, nvhn-950 *)*# 

> "/ 5 2 , 54, 56 6 4, 6 6 , 6 8 4 

e»L-c\ 5fc®§f3 o<7>®^a^^^5s-r*o e^ans 
B#ic(±. n>Fn-75 0li, *01^953 4 i:MLTlf 
<9 *>#•»?>> * y-;WSrtt*&i--5> i ■? &**’>:/ 

5 4*W»U ZtUZtoT. ^815 3 2 T^b$fL* 
**»5!r^oaK*l«i6rv»* 0 &RgB3 6^<7) 

8 Bfl-»fb«^$lA R 3 6<7>&A**>. 5E# 3*6:8# <t •> fc 30 

*vHlKtKfc3*L*„ 1 , ±15 ( 2 ) 

3;«>««-BMb£U&** ** 2 f*©BMbKJSKJ: •> > 5fc* 

<fc *?<*«&-*&£ 

[0042] ^f-yy^S 2VU. 3/D-750ii f , 
&KSB3 6 KSMMMbfli^StAR 3 6 #»HXWt=«A$ 
*l4i^caKM#6 6 8IHilt4. El 3 (A) tt, 

m 1 uttflcuitaafl-BMbJBsaiA r 3 6 <osa»$ij 

®4St^77 T**^>o &gSI$3 6<0 

S^B#lCi3V»T, 8B4M8MUBSSCA R 3 6 *»W^»»C3fc 
KSB3 6C&A3*i«. COt^T-li, B#S*J t 0 t®il 40 
lEtfBM&s*.* t. b#sij t o~ t 1 < 0 $^ (SA^ra) 

Tli^AR 3 6 4<&A3*U -?-<D&<7)8#£!] t 1 - t 2 
©aBM dMftAMIW) Tlia]SAR3 60SAmK 
B#£!Jt 2~t 3©aA*BHlFM:£ 
&AR 3 6i*S0 r ftASrt.*o -©1)^AR3 6 
©BSA&AiMfflHi, 3 / 0-7 5 0 KJ: oTftlJiPSft 

&o aA»Bfc*«A#IM©ffl *>#*.«* 

®t&#6 6 c **>/*7W«i-*££KJ:o-C!tRS 
* 1*0 ffijRAR 3 6 ©aA« 8 BUc*»t*tt*»i, 

3 fc»tt«toa*C£ 5 CT, xt# 7^6 6 a 6 so 
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9. 5 (kj/mol) - (5) 

6 c 

[0 0 4 3] &iA laoRWi'taStliJ: 0 K. 
£*CflW&8E6 6t3>hD-v50t7i> J , *3&HCfc»t 
* *** F41A&ASE fcffi =1 ± £ <> 

[0 0 4 4] wO* 1 HJfetffl'Cli, a^AR3 6©^ 
ft*aA©H»A ttt-je»cifcesiir*»), srar 
3 6©&A®I± ^CAR3 6<Oi£AJE;fr£P&-t£- 
t KioTSEIb-r* <t 9 »:W#SAT6>4 0 Ztotztb. 
fi#6 6cli, -56«JDlT*>/*7lKI»9#i-CV» 
&<, io*>/i7*WPOJS)llAtii, mi-im line 
I£^£*x&„ ffc, ^AR 3 6©aAE*©*Mfctt» 
IE*-b>-9-6 6 bT»5££*tfcffa*fliv»T, i7#V 
■76 6 aOilERBtWatiitKic-CjiaStiT 
V'£ 0 S*-fe>-9-«)ft*»»Hca*W-S:av»rffi«, 

A R 3 6 OSAM^-iiiJ^-t* i9i:lttiV' 0 
[0 0 4 5] &AA URIC 11, mR 3 6©E*I±, 
113 (A) hZTji-tX -9 * (C> && 

A» Wirt TF <>«»-*•*#, 13 (A) 

[ 0046 ] 03 (b) i± 

^AR3 6©SAfi#J«4ft777ti4o iOJt 
tt«-C«±, B#£ljt 0T««a<E*»Bte$#L* t. ffi*A 
R 3 6 ©& Ai^aaW^aS'fbi - * 1 -9 KMUSfti. 
S/c, ®®a^<755g5&i£mti. 

#i:a^AR3 6©SAt^V‘o ■! 
©i)!:, aa^F^fev'-ceScSSES 6 t-#-4<08E^-K'ft 
fflSJlAR 3 6 Sra*WKaA-J-*t. ±15 (2) ^T* 
s-rafl-MftKJS^aTr^^tt-fbRjetcJioT^c*: 
atnior. 

tcutt^Kio^sfenieasi'L. -toaufl-oaflE^^fe 
tc±#±* 0 afc*»«o-ffl3&*aa«»K* 

ouiuv^imw. 4 ?m± m-mKt&mm 

ii&lc t o Ttea^-fb* c^-r vMSIfim 

ib'&o 

[0 0 4 7] 03 (A) ItZm-ffS 1 HJfe 

0O<oe«©Jffl1T*li, »fl-»'fbffl^atA R 3 6**W^»K 
&A$n-6 X 1 izMmrffrfrtiX^&W. ^O&A 

SA«BlCiJV>Tiii:fiaSfi4. 

8ms: a«8 f^ <0 *; o 1 ciin o a*55-* am-it $ n ® 
r% Bfcatta^fltSrasEKjb^r j: t)*&-*a*-ca^ 
tw±^.$-*-6i * t t'iaMfttiUo i 

fc, iJicflsor, 3:SI!t!l©iaS±#i:ffiffl?iiix 

[0 0 4 8] ®:®a5 3 3>bD-750 

I4a*±>'^9 2 (0 1) «-fflV'TefcKfi4^<oa®Srl£ 
ULT6’4„ &iA ias-tvt9 2li, 




(6) 
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btlX\t'2>Z.t1>mi LV'o 12W^f 7yS3Tli, 
afcKttJ&rt^* < t & 1 oo#5gMB’fOiaST36^B'r 
5e<DL§ V'fSTthJ^±1-*o *rt'2jrt'#4aj®r£3t&o & 

T 36?$* L # V'ft T thAii X h Z> t§i& 1Z »± . 
#«-BKMi2S*lA R 3 6©raSAIW«iJ^io 

-;£. ®:K®i«Wia^T367i J Bif5e<7)L#v>'(STthJy.±(c 
*&,h. 7f ’/^S 4 1C jSV'TnB^St-ftfflSc^A R 3 6 
<7>iE£cftAflJ(® IZ&ft-f Z > 0 IH3 (A) Offilt-li, B#£iJ 
t p R 3 6 10 

V* -£> 0 

[0 0 4 9] *33. RWaiE^oasa-K-ftfflSftAR 3 
6 «SAi (-ft£t>% JE*) Oft!]® Sr. 3fc®M8£Ojag 
T361C^o'V'Tff *7 ft*> *9 1C. -fe V - ^ 9 6t?$!)S£3t* 

-mttptmmmizm^xftd xiizlxi>x\,'o mm 

S^Oi&TB#0¥!M^ov>T l 6mfll''C t £>'5>o 1-*t>*>. 
-j&icti. &®SOlM1Mfc®SrS1'#So#1£MS-ftiJ® 
XtltLxm^X. 

V ' 0 20 

[0 0 5 0] J^JLto x 7 U. mi mt&MXIi. &®£B 3 
6<vmmt%i-&'''tfflfi-mitM£m.AR 3 6Srefc®s$3 
6 KFiSAftlK&ALTV>£0-C. ScKte&OiSJKS- «fc •) 
jSj— 1c±#?^:Tv9> < £ t^t 1 #. &Sf&l&1> t >wM&}iZ 
8M*Sg it * i> o Sr Rftih t Z> - t tf’sj i& X h Z> o 

[ 0051 ] b. m2mmm : suit, *2»ts«K* 

(t&SB^SHbFBSSvAR 3 6 0&AJ:ft!J®S^'f 7 

x&Zo #2*afcw±. issnisii^Lfcii* 

t&mtffl B’Ccb 1 x =£.%A R 3 6 O&AiftlJ® 0;frr£r&* 
H****tt-C;fc£o -f **>*>. *S2*Jfi«KiJV'rtt, 30 
ID 4 tcSi" iotC> SfcKoB 3 6 1C&A £ ti2>£MA R 3 
6 0S* (t4:b*.ftt«Wifc DfflSAi) **— SK 
£ tlx# i) . «AJwm a t onwyzvct bxn izrnm 

tfftt>izX\,'2>„ i A. ^tSASSWA toff »±— SEK 
ffcSSftAV'&c £ Osp 2 X 1 1C. &A88F(BA 

ton1c33lt&S^AR 3 6 «>J|lttB*|B|gifc 1 SAt 
( r»A*J tfelfMi) Sr— St LT, SA1 Fffl A t on 
Oft$**ffcSHt*MX«Alfll*KJ:oTt. ±®tt 
$ 1 flife0!lt 

[0 0 5 2] *33. &K«3 6^0>fflH3«MbJB£&AR 40 
3 6 OFflAlS:Aft!J®0;&&t LT1±. IH3 (A) KSL 

ft) *. £ (SABtF^ toniS-ftS-a:*^® 
t tstgT^-i.o flix-t*. esc® 
tt&oz&jR5&*£ i oil v^t thi tcst-t* t -ci±£ i 

(Djj&ZftmL. m 1 OL^o-flTthl Srjg;iT £20 

L#V'fiTth2 izm-t&ixum 2 o^ss^UB-r & <£ 
v' 0 

[0 0 5 3] &Kfff3 0Oa«B$U.fcv»-C£$tSrlB]Afl9 
IcSA-r-SSWIi, &KSI3 0rtO&«gB3 6J^Oge 
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0!lx.lf. a^B#(C33V'T. SIR 
&fb«B3 8 K*iRBHU8£*A R 3 8 SrWXW^SA t 
&zt i>°imx&Z > o SiR®Hb§&3 8 *>]&$* Sr fflV'TO 
&OT*. S^AR 3 8 0KASASU Z t IZ X o 

X . &®g&3 6 tW»1C. ^Ofcll&OzSjgSrlitJ^-lc 

±#?^4bii s -e^tv"5ami. £*. a® 

* tv'oSSUio ?t> 
1C. a«SB#lCj3V'T, Sn^®3 4 C^AR 3 4 SrF^A 
WKSAi-*- t tstgr-ab^o 5n^a53 4 IcfcV'-c&f! 

5fc®S63 6 J ^il^'(bgS3 8 

[0 0 5 4] S^^fbSB 3 8 3 4 ^fiOS^.OF5 

&«A«1l»*fH»*fc»±» -^^^#§153 8, 3 4C 
^tL4pnia*-b>-9-Sr^ttT, ®giJ(ca^S^«^TB# 
ttmt LV' 0 iit, 3c®^3 0f*)<DWi 
gWl^OSSClO-V't^ #SB3 4 , 3 6, 3 8^i 
^H3££|W|B#lcl?-T $-£•£> -t -7 IZ-fZZt i>aI&X$> 

o 

[0 0 5 5] *33. a:*SI53 6 

&«$Z3 ofivmvi&m 
X *) <61 iJr)t, S^OF^AS 
A®IJ®KOx&*(±. ac®SC3 6 lcj30>Tko t tSf-Ci 
-r *£>-£. -fetcii. 5S:®I§3 0co«gtaso®« 
O + T*. *r<omm&lz 

Z ttfpfi iv'c 

[0 0 5 6] C. #3~*6*lfc« : fimtRW-r*# 
3 *V' L^ 6 jyfeWi. MWSEttJiitLfc^l^iOf 
^2HJ&fRItl^i:-e*‘7, ^SAto^^-> (^ 
T, #1^ r&A^'‘^->J ttM #***«»*-?* 

o 

[0 0 5 7] m5li. ^3Hit^Ji:33lt-2.1-i3lt*ge^ 
KfbSS^AR 3 6«SAA?->Sft/77f* 
* 0 iC0^3^1ffi«a)T*(±. a®JS^B#^S^.AR 3 6 <7) 
a A7< 9 -'sw. \'-9Ximt#i'-9mmkKiB.fr& 
itX\s'Z>o 'i" **>*>. #fcf— ^^Ffl'Cii— SWffitF B 
F ?3xT33 *) . kT— ^^FfOT-liitf)— SSlMF B 

FlCB&/«7l'A«<Oe-^ge»P F*«JiJD$tLTV»* 0 iil 
T-Cti. SSESFBFS- TSS 

•^-AcTl»J ta^. k:-^gBr55-PFSr rkT-^«* 
1:J tffx, 

[0 0 5 8] *33. cr<0^3Hife^J^33lt-5>^SA* 

i±. !Uj$l*35 i nmm (m3 ca) ) tn«c. *£- 
9mmk&x-9mw<omwi**ti*ti--&zm#t& 
1 1 6 U. S^,3 6 05#ttl^H^^*} ®SAi UOI 
5ti:i±tf- ^SBS-P FOlS$) Sr kf- r7 mffl&iz%£1t 2 

[0 0 5 9] c:o^3*i&f«lt l i±. iilfe»TLt 

mn p »»«>. tr-^» 3 «sr#i-*»A^^->ua 

org|5^®ffbfflS^;AR 3 6**aA$#vrv»* 0 fiL. 
C <7)ftfc> *1 1-. m3 (A) ins tm 1 ^SSWI t ID#1". 



50 
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t pJ^KjSV'-C, ^AR 3 6 <03Sg Xfflm £ 

*4 4 CLtUv'o 

10 0 6 0] £45, S^-AifLMFBFO^, -Kic 
®£^-*?j£:iFB F7c1t<7)$$vAR 3 6 £e7gfJ3 0 
IC&Mlft 1C& A L T «> , &gfs 3 0 * £ t **jfc 

v»4 4£«H©*:1c«IRL-Ci3<£fca*»4LV'o - 4 
1**114, F B FW^A R 3 6 J-S16 die# 

RS 3 0 i:SA LT4, HSUlcKit 

tSwt nJtg-C** * „ iif, r&Kil 3 0 4*^1* 

*J fc(4, &RS3 Ofi^Of^cofilj&gStoiS* (0Ox 
tf&RM8t<7)ia£T36) 4*, B*f5E<D±ffizSJg£jg;L£i 

1 £ 5r.(5fc1* * o ^HS^-^SlFBFW-i 

14, SHM9»cftj6Sit*,, 

[ 0061 ] 
ffi1**Uf, 

1 #0600 (0 3 (A) ) ICjfc^T, 
Af^»lH?<Six.SiH s fi4o 3t 

*tt«toa*SEttSr/hS &R 

ttaoa^ftarftis^KSb^cKijhLoo, 40 
«B#ra-ea:KS3 0Wtt**ff4£fc4nirt&-e**o 
[ 0062 ] 0 6i4, m 4 #0600 (c 45 it * u^rntm ^ 

^AR3 6©fiA^ , 7->^it/7 7tS.I.„ 

4 #060014, a 3 LJt&A/'- * - V 1C*t L 

T, B 4 K^Lfc* 2 **«©«»#***« Lfcfc© 
T*4>& 0 1*£*>^, SM#O60O1c451t;&^C«:ASt4, 
fc'-?SW3*P Ff)iS$ £ — 5 e1C*£#1* * t t tic, tf- 

? # 0 isi os $ Sr ge-ft $ -14 * tc t£ o r mm $ *v x v> 

* 0 i (7) g 4 #0600 «7)ft A' (C 4 oTt, IS3#I 
<b ti h o 

[0 0 6 3] £45, 03 (A) <7)S& 1 #0600 £0 4(7) t& 

2 #060014, 0 5 <D ffl 3 #0600 45 4 7/0 6(7)^ 4 #0600 
<7>^*i^*L#glJ£^-*-C*££#x*C: i4**C££o 
1* £=b*>, 0 3 (A) <7)0ft 1#O60O<7)&A''’?->I4, 
m5<r>m3m&m<v&X'*9->izi3Vhm£-*mm 
oati'HDtLfct.O-eii, 4 7c, 0 4<7)I&2#O6 
W)OSA-'^->14, 0 6(7)31 4 #0600 CD&A^-V 
CiJ»t*^lf-^»3Moa*Sr-tfn t Lfzi <DX~$>h 0 
-ffcfc*, **tib(7)4 o(7)#O60O(4, ^fnt tf- ?}$ 

n t # *- *# 1 - * n asa*-? * - > ic&o t sb 

55-®Hbfl§^3 6#fiA$titv>&, tv>ijsc?*ai 
tv>S„ *<7>t&9§4>t>Sflrc#*4 4K, *^2£B#1C45 
V'T, rF^ASAJ £v>4fflfg(4, ^tT-^JWWCisv' 
tSAii { 4* n ic * * *«- £ , -t? n ic £ e, £ t <n 
W#Sr^trl£v'* (5fc£1r LT V'& 0 
[0 0 6 4 ] 0 7 45 4 7/0 8(4, 31 5 #0600 45 4 7/3? 6 
n&mizisrt 3 6<o&x^^-> 
zm-fy?- 7X$>h 0 ZtLb (7)#O60O 14, 33 3 IO60O 
(0 5) 45 4 7/33 4 10608 (0 6) 1C 45 It * @£69 £-^ 
-XMFB FiDttto <0 1C, 
IVBFJlv^iOT^i.HTtli, £ <7)4 4 icnj so 
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fE(M»$#t&^«-AS£fl:VBFS: nTfE^- AsESJ t 
d ?^ 0 i^Dr^^-^rL*vB f *>, «£ura®*Mio 

SS T 36 tclDt-CftW £*x*o 3? 5 45 4 7/33 6 #06000 
ftA7^-VC4oti, 33 3 45 4 7/3? 4 #0600 £ 
*»*«*»?> ft 4 o 

[0 0 6 5] £45, ^-^tfVBFt, @£^<- 
A»J:FBF£|sHi1c, (£(C5J^^— Aiifcfi V B F 7c(t 
0£3t AR 3 6 £&RS3 0 1C|$M69 CSX Lt t> , & 
R£J 3 0 4*a&1**7: £4*tev>4 4 £®H(7)SIC6IJP1L 

T 45 < LV'o 

[0 0 6 6] 33 5, 33 6#O60O1C45V>T(4, oj^-* 
**VBF4*#l£-*MW»ciJV»-CJi*09lc*fl:-r* J: 
4 (CflJffllS-^ToTV'Ar^, ■bJIE^-^bKsV B Fi*4f 
•7 7MXlc^fb1* *44 icSUffl T <> 4 V'„ JUM9C 
(4, 00 x. (4, BJcRft!:(«<7)zajST36£^*0*^(7)®HtcE 
^L-C45#, i4l<b<7)#ffiHUJ4LTBliE^-AiKftV 
B FcTJ'ti^-pfL'Fix 1 o-fotOI * 4 4 (* LT45V' 
T *6 4 V-> 0 Zii-tllf, ^SA»<7)$IJffl1^4 1#aT* 
3b « tv^4 5FU*4***o 

[0 0 6 7] £45, ^3 £V'L»6HJ60O<7)SA^''^- 
>14, 5fcKS3 OW<7)efc®SB3 6Jm^(7)66«- (0OA(4'iD 
an 3 4 ^o&tRgHbSB 3 8 ) ^<D^<D&xsmm t 

[0 0 6 8] Jil±<7)4 4 U, ^1 £V't^6HS60O^45 
V'T 14, M$cfl9£«A*tf-*fc#-r*W$C&A'**- 
>(Ct^oTac®S3 0 C^?rfiALti/>4<7)t, efcR 
S3 0<7)^Bif69£a^£KihLoo, ac»te«oiajS£ 
4 t)i£l-(c±#$-^r^ < £ t4«oJtg-C**o 
[0 0 6 9] D. ^ 7 *J60J (A«fe**^a;*) :09 
30 (4, ;£3§9llcD^7JO60Ofc Lt^MtivXf 

fig:^^4-gi^0r***c 7©IMiy4tA2 l oo 
1 2 14, > ^ J -;v-e(4)te< x Xt&Jfh i 
0«bti/>7.o 1 0 2 <Dm 1 <7>#d£5iEB& 1 

0 4 1C 14, m®)# 1 3 2 1 3 6 tmVbtl TV' 

^»o 4 Ai, ^2 (O^RitSS 1 0 6 1C femi!)# 1 3 2 4*15 
tti44tTV^o ^ 7^J60O<DBft;KS3 0 a 14, S7KSB3 
6 t iHiRSHbSB 3 8 t (7) f^IC -> 7 10037 Jttri' 
*= 47c, ->7 1SB3 7 <7)±c£ffl<7)rM^-m 3 7 a ic^ 
A R 3 7 £ttif&-r*7cto(7)^«|&gB6 7^3ISD?tiT 
40 V' -* o ^7^J60J<7)'5-(Oltb(7)#fig;(4, 0 11C^t7c»l 

m&mvmi&t mm iA-e**o 
[0 0 7 0] MSI 3 6(4, A*fc4T^tp1C#^Ji; L 
T?SSD#4i.rv>-&> ;p* >^<7)®£R5‘(7)f^*£fi : 4 

7cfe<7)t<7)-C***c m«^-£^*i-*S*(4, 

3CKS3 0rtOtt*<7)SttS:ftTS-ii:r L4 4 4't>T4) 

* o 

[0 0 7 1 ] C. (7)®CRS 30a 1*3 <7)^- SI 1C 45 V'TflJffl $ 
tL-Cv»*±£-ft»R*&»4, AAT<7)a») r*4)* 0 4f, 5Sc 
RSB3 6 TI4, ±i:LTTI5 (6) 
t, (7) S7)y7lElt. (^14R1 l>) 
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[0 0 7 2] 

CH 4 +H 2 O — CO+3H2-2 

CO + H 2 O — CO2+H2+4 0 

[0 0 7 3] 

t^DJtgT^^o SfcKSB 
3 6<D±»«K**»'fr£3 6 a C^JtAR 3 6#SA 
5fc«gB 3 6F*3K33V'-C\ TIB (8) j£(7>£B:fr * 
CH 4 + (1/2) O 2 — C 0+ : 
CO+ (1/2)02 — CO 2 + 2 
H 2 + (1/2) O 2 — H20+24 

[0 0 7 5] BfcSfs 3 0 ( 6 ) 5£<7> 

w&Kfct. (8) Eta**ik^-cfT*>-e- 

ticJroT. &®g&3 6«>iftK*aS)&fiftKilttt 
•fiw t^pj#g-rfc*o 

[0 0 7 6] t;5T% ±IB (6) lST|&^ 

(7) ^ (9) 3£«>Ri6TP£8B» 
h(i$S< „ fO- SBIi^cOt SKHSB3 6 
j»> >0;fc»E*3fcKRJfc ( (6) 
s) -cii#*©— siRSHba 

fiTS«It4«B*t*4. p» * ><7>Bfc®£ 

tf ©BfcRis 3 0 a tCrfcV'Tti. BfeRgB3 6 £$S?BHb86 
3 8 iOP^Kv? h®3 7i*IS!tt«»#L-CV»* <> v7 P SB 
3 7li, ±8B (7) &.(Di/7 hKJE&tC lot- K-fb^t* 
zt;SSr®T $-£&£: i fete, it* Sr iiSD^-tP 

o 

[0 0 7 7] ->7 PSB3 7 £ S^ig-fbSB 3 8 li, 

v>-f &K (75 -SHbstSt S* Sr ®M-t * * * <0 

g**©^ r-K-fb^*lg:iSa5J £ 

ufijvifc *> DjHgT*^>^o 111 1 izmLtzm 1 30 

icii, S^a-fbffiS 8^»t**— - 

^ o 

[0078] v7 PBB3 7 It t±. 

i /7>#3 7 

t±. 3c®§f3 0 

7&m.rf$>Z>o ffiot, BfcK£f3 0 a<0«$SB#K«\ v 
•7 hg|S 3 7rtt-/7 

itCioT, /7 b SP 3 7F‘30to(*zagS: J ?-<±#£ 
■t/z^c -e-i-CN '>7 PSB3 7 K^fvA R 

3 7 Sr&A-f &£ £ K-fc >7, y7 PSB3 7 rttC-fcV'-O 40 
7 >W»fbKJS* 

oT> ->7 PSB3 7 <75fi]£ £*•¥•< ±&2-£2>o 
[0 0 7 9] ^7HM^Ui5V»-Cfi, > 7 P SB 3 7 (7)Bg 
«B#Kj3V>T\ v7 PSB3 7 K^&AR 3 7 
SAlt'-? vKt&oT&A-f *o 

£(75P<gA&AfttK»li. mr^L^H2 (A) ^iH3&(/'L 
H 8 T*l&95 L t (75 £ ti (J(s| C & (75 S-fIJffll- -5. i £ rt J T' 
§£„ •>7lSi3 7l*)ffl*Ii:MLT, f© 

ffl&^&Sr. i£3feCJt^-C «£ 0^-*iajgr*±#?-^^ 
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0 6. 2 (kj/mol) - (6) 

. 5 (kj/mol) - (7) 

' *BMbR*S^\ (9) sS-fcJ:*/ (10) 

&.-?Z>o 

[0 0 7 4] 

> H2+ 4 4 (kj/mol) - (8) 

9. 5 (kj/mol) - (9) 

(kj/mol) ••• (10) 

£ © J r* # * £ v> 9 $&*:*** * o 

[0 0 8 0] fcrfci. »7HJfegiU-i3V'T ! (), efc*SB 3 6 
£S$?ffiMbBB3 8 £Sa&SB3 4 KM LT^OP^AiSlA 
WWSrff^ C ti*^n6T**o 
[0 0 8 1 ] E. : *13. £?5f£^li±IE(75|li& 

®l J ^lli&)12®IKP.gi5fi--5 i><75-e(±£ < „ -?-<75g!' : £rj&)y£ 
L*v^iEHicj3V'-rttAcoSfll(ci3(/-'T^ig1-*c: btf 
oJiigT*$> *K Wil^©i 7 ’i) "Iit-S)^>o 

[0 0 8 2] El. $z%-m 1 : flMW*Ki*V'T«i, Bfc® 
SB 3 6 £i)0l&§B3 4 £ — BMfc,K*fiat» 3 7, 3 8 t© 
9 -bO'pts: < £ *> — ®MK£V'T^(75rtfA&A©Jffl]Sr 
rfT9 £ £ DJtg-C$>*o {IL, £ftfe(75 9 *>«75lt£fcffif?TK 

<t © K-fftl*. f&t&n 

£it5*5££ b°I1feX~hZ>o 

[0 0 8 3] E 2 . ^M2 : ±8B«-H»«t?li, BScS 
#Jw^SrW^»Kia:ALrv»fci*, 3*W>ftb9K*r 
(Wix.lfJ^^^/7.) C i: 

jt tv^fi 2 1 0 Icfcv^T, 1 

2 ^<b^vfbSB3 2 

tiioCLtbiv'o itz. 

S-F^AMt-SALT i> J; v»o ±5BL 

-fz^.% A R 3 4 , AR3 6-AR3 8t> t , 

(i> Bfc®§!F*9’C(D%&SJ£>i::¥ | Jffl$*t 

Zg-TEimJfxi:. B5:Kfltcp^Afi < J^SA-r*<t 7 
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